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DETAILED ACTION 
Drawings 

1 . This application has been filed with informal drawings, which are acceptable for 
examination purposes only. Formal drawings will be required when the application is 
allowed. 

Specification 

2. The disclosure is objected to because of the following informalities: 

a. Examiner suggests applicant use a consistent line spacing throughout the 
entire disclosure for clarification purposes. 

b. Pg. 4, line 20, applicant uses the phrase "typically not at issue". Examiner 
suggests using "typically not an issue" for clarification purposes. 

c. Pg. 11, line 29, applicant uses the phrase "of the prior will be". Examiner 
suggests using "of the prior art will be" for clarification purposes. 

Appropriate correction is required. 

3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-4, 6-14, 19-21, 34-37, 39-47 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Meyer et al. (US Patent 6,044,1 1 1 ) in view of Ross (US Patent 
5,692,006) 

(1) With regard to claim 1, Meyer et al. discloses a method for 
demodulating a received digitally modulated signal subjected to multipath propagation 
impairment, the method comprising: estimating the multipath propagation impairment of 
the received digitally modulated signal; estimating at least one symbol of the received 
digitally modulated signal; and adjusting the at least one estimated symbol based upon 
the estimated multipath propagation impairment to generate an estimate of the at least 
one symbol as impaired by the multipath propagation (col. 1, lines 8-54). 

However Meyer et al. does not discloses generating at least one error signal by 
comparing the estimate of the at least one symbol as impaired by the multipath 
propagation to the received digitally modulated signal; and using the at least one error 
signal for estimating remaining symbols to be demodulated. 

However Ross discloses in (Fig. 1) generating at least one error signal (128) by 
comparing the estimate of the at least one symbol as impaired by the multipath 
propagation to the received digitally modulated signal; and using the at least one error 
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signal for estimating remaining symbols to be demodulated (134, 103) (col. 1 , lines 22- 
34, col. 2, lines 9-11, 17-23, col. 3, lines 28-41, 51-55, col. 4, line 38, col. 5, lines 3-11, 
29-57). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Meyer et al. in view of Ross to incorporate generating at least one error signal by 
comparing the estimate of the at least one symbol as impaired by the multipath 
propagation to the received digitally modulated signal; and using the at least one error 
signal for estimating remaining symbols to be demodulated in order to generate an un- 
modulated pilot estimate (Ross, col. 5, lines 44-46) 

(2) With regard to claim 2, claim 2 inherits all the limitations of claim 1 . Ross 
further discloses using the at least one error signal for refining the estimated multipath 
propagation impairment in order to keep the gain from slow convergence (col. 6, lines 
60-64). 

(3) With regard to claim 3, claim 3 inherits all the limitations of claim 2. Ross 
further discloses estimating at least one next symbol; and adjusting the estimate of the 
at least one next symbol based upon the refined estimated multipath propagation 
impairment for generating an estimate of the at least one next symbol as impaired by 
the multipath propagation (col. 8, lines 27-45). 

(4) With regard to claim 4, claim 4 inherits all the limitations of claim 3. Ross 
further discloses refining the at least one error signal by comparing the estimate of the 
at least one next symbol as impaired by the multipath propagation to the received 
digitally modulated signal (col. 8, lines 27-45). 
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(5) With regard to claim 6, claim 6 inherits all the limitations of claim 1 . Ross 
further discloses estimating the multipath propagation impairment is based upon an 
adaptive algorithm (col. 3, lines 27-45). 

(6) With regard to claim 7, claim 7 inherits all the limitations of claim 6. Ross 
further discloses the adaptive algorithm comprises a least mean square (LMS) algorithm 
because it needs no repetition of the data (col. 3, lines 27-45, col. 4, line 14). 

(7) With regard to claim 8, claim 8 inherits all the limitations of claim 7. Ross 
further discloses applying a convergence coefficient to the LMS algorithm, with the 
convergence coefficient being based upon the received digitally modulated signal so 
that the gain Is appropriately chosen, slow convergence if it is to small and causes 
instability if it is too large (col. 3, lines 27-45, col. 6, lines 60-64). 

(8) With regard to claim 9, claim 9 inherits all the limitations of claim 1 . Ross 
further discloses estimating the at least one symbol is based upon an adaptive 
algorithm (col. 4, lines 14-15, col. 5, lines 3-11). 

(9) With regard to claim 10, claim 10 inherits all the limitations of claim 9. Ross 
further discloses the adaptive algorithm comprises a least mean square (LMS) algorithm 
(col. 3, lines 27-45, col. 4, line 14). 

(10) With regard to claim 1 1 , claim 1 1 inherits all the limitations of claim 10. Ross 
further discloses comprising applying a convergence coefficient to the LMS algorithm, 
with the convergence coefficient being based upon the digital signal (col. 3, lines 27-45). 

(1 1) With regard to claim 12, claim 12 inherits all the limitations of claim 1 . Meyer 
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et al. further discloses estimating the multipath propagation impairment is based upon a 
training waveform embedded in the received digitally modulated signal in order to 
provide the most probable transmit sequence determined from all possible data 
sequences (abstract, col. 1, lines 22-25, col. 4, lines 59-62). 

(12) With regard to claim 13, claim 13 inherits all the limitations of claim 1. Meyer 
et al. further discloses estimating the at least one symbol is based upon a training 
waveform embedded in the received digitally modulated signal in order to determine the 
most probable transmit sequence from all possible data sequences (abstract, col. 1, 
lines 8-25, col. 4, lines 59-62). 

(13) With regard to claim 14, claim 14 inherits all the limitations of claim 1. Meyer 
et al. further discloses estimating the remaining symbols to be demodulated is based 
upon linear estimation in order to adapt the receiver to the respective time-variant 
transmission properties of the transmission channel (col. 1, lines 36-60, col. 2, lines 10- 
14). 

(14) With regard to claim 19, claim 19 inherits all the limitations of claim 1 . Meyer 
et al. further discloses in estimating the at least one symbol is based upon maximum 
likelihood sequence estimation (MLSE) (col. 1, lines 47-59, col. 2, lines 1-3, col. 5, lines 
4-7). 

(1 5) With regard to claim 20, claim 20 inherits all the limitations of claim 1 . Ross 
further discloses wherein the received digitally modulated signal comprises at least one 
of a digital broadcast television signal, a digital broadcast radio signal, a digital cellular 
telephone signal, and a digital wireless local area network (LAN) signal in order for the 
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same frequency band to be used for communication in all cells (col. 2, lines 1-2, col. 3, 
line 46). 

(16) With regard to claim 21, claim 21 inherits all the limitation ns of claim 1 . 
Meyer et al. further discloses in (Fig. 3) the received digitally modulated signal 
comprises a digitally serial modulated signal (col. 1, lines 22-25, col. 6, lines 20-37, 48- 
63). 

(17) With regard to claim 34, claim 34 inherits all the limitations of claim 1 . 

(18) With regard to claim 35, claim 35 Inherits all the limitations of claims 34 and 

2. 

(19) With regard to claim 36, claim 36 inherits all the limitations of claims 35 and 

3. 

(20) With regard to claim 37, claim 37 Inherits all the limitations of claims 36 and 

4. 

(21 ) With regard to claim 39, claim 39 inherits all the limitations of claims 34 and 

6. 

(22) With regard to claim 40, claim 40 inherits all the limitations of claims 39 and 

7. 

(23) With regard to claim 41, claim 41 inherits all the limitations of claims 34 and 

9. 

(24) With regard to claim 42, claim 42 inherits all the limitations of claims 41 and 

10. 



Application/Control Number: 09/866,539 Page 8 

Art Unit: 2634 

(25) With regard to claim 43, claim 43 inherits all the limitations of claims 34 and 

12. 

(26) With regard to claim 44, claim 44 inherits all the limitations of claims 34 and 

13. 

(27) With regard to claim 45, claim 45 inherits all the limitations of claims 34 and 

14. 

(28) With regard to claim 46, claim 46 inherits all the limitations of claims 34 and 

46. 

(29) With regard to claim 47, claim 47 inherits all the limitations of claims 34 and 

21- 

Allowable Subject Matter 

6. Claims 5, 15-1 8, 38 objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. The following is a statement of reasons for 
the indication of allowable subject matter: The instant application discloses a method for 
demodulating a received digitally modulated signal subjected to multipath propagation 
impairment. Prior art references show similar methods but fail to teach: "refining the at 
least one error signal further comprises comparing the estimate of the at least 
one next symbol as impaired by the multipath propagation to the at least one 
error signal resulting from at least one previous comparison", as in claims 5 and 
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38; "estimating the multipath propagation impairment is performed during at least 
one interval of clear-channel reception", as in clainn 15; "estimating the multipath 
propagation impairment is performed during at least one interval of benign 
multipath propagation impairment", as in claim 16; "estimating the at least one 
symbol is performed during at least one Interval of clear-channel reception", as in 
claim 17; "estimating the at least one symbol is performed during at least one 
interval of benign multipath propagation impairment", as in claim 18. 

7. Claims 22-33,48-59 are allowed. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: The instant application discloses a method for demodulating a received digitally 
modulated signal subjected to multipath propagation impairment. Prior art references 
show similar methods but fail to teach: "generating at least one error signal by 
comparing a summation of the estimates of the at least one symbols as impaired 
by the corresponding multipath propagation to the plurality of received digitally 
modulated signals", as in claim 22; "a plurality of channel estimators, a plurality of 
symbol estimators", as in claim 48. 

Conclusion 

9. The prior art made record of and not relied upon is considered pertinent to 
applicant's disclosure: 

a. Dent et al. US Patent 5,335,250 discloses a method and apparatus for 
bidirectional demodulation of digitally modulated signals. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 571-272-3047. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 



Cicely Ware 
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February 3, 2005 



